Introduction
Central Asia faces a 'humanitarian crisis of stunning proportions. ' 1 Years of war, drought, and deepening poverty have devastated the health of the Afghani people. As a result, children born in Afghanistan can expect to live only 47 years. 2 Other Central Asian countries are less desperate. On average, children born in the former Soviet states of Kyrgyzstan, Kazakhstan, Tajikistan, Turkmenistan, and Uzbekistan can expect to live more than 65 years. 3 This remarkable contrast is a product of a long period of relative stability and an emphasis on public health priorities. For example, vaccination rates in the Soviet successor states approaches 100%, compared to just 14% in Afghanistan. 3 These achievements, however, are in jeopardy. In Kyrgyzstan, for example, the transition from Soviet dependence to independence has weakened the region's health-care systems due to growing poverty and loss of Soviet support. As poverty deepens, the financial commitment to health care has decreased, rekindling the threat of infectious disease and rising infant mortality. In addition, a new challenge of cardiovascular disease grows. Already, the Eastern European successor states of the former Soviet Union are experiencing an epidemic of cardiovascular disease, far outpacing rates in Western Europe. 4 This epidemic was heralded by a precipitous rise in hypertension prevalence, perhaps Eastern Europe's most important cardiovascular risk factor. 5 Central Asia may be facing a similar epidemic. In order to guide efforts to address these threats, we examined the prevalence of hypertension and other illness in rural Kyrgyzstan, Central Asia.
Subjects and methods
Traditionally nomadic, the Kyrgyz have settled into small villages during 150 years of Russian and then Soviet rule. Despite their lost mobility, however, the Kyrgyz have preserved many traditional practices such as a livestock-based economy, communal land ownership, and semidemocratic village governance. 6 In August 2001, we participated in a humanitarian medical visit to two Kyrgyz villages, Ming Bulak, population 869, and Tash Bashat, population 1900. In order to assess the health in rural Kyrgyzstan, we performed a retrospective review of clinical data generated during the clinics.
The mayor, or Okmot, and council of elders invited the medical team and helped plan and organize the 3-day clinics. The village leaders prepared the buildings for the clinic, notified their communities, provided translation, controlled the flow of patients, performed some clinical duties (eg helped to fit eyeglasses), and protected the buildings and equipment at night. In addition, village residents hosted the medical staff in their homes.
The clinic opening was a major event in each village. All residents, including children and adults, were invited to attend by village leaders. A nurse trained in the United States obtained a single blood pressure using an aneroid sphygmomanometer while the patient was sitting quietly in a straightbacked chair with arm supported. In Ming Bulak, heights were measured and weights were selfreported. Clinical data were obtained through a clinical interview and examination. The prevalence of disease was based upon provider diagnosis. Hypertension was defined as systolic blood pressure X140 mmHg or diastolic blood pressure X90 mmHg or the use of antihypertensive medication.
Baseline characteristics were compared between villages using t-test and w 2 tests. Age, gender, and disease prevalence rates did not differ by village; therefore, we combined the villages in the analyses. Hypertension prevalence rates were based on 380 adult patients, of whom 302 (80%) had their blood pressure measured. We used logistic regression to estimate the odds of hypertension associated with gender and body mass index adjusted for age. The prevalence of hypertension was standardized to the age-distribution of the World Health Organization (WHO) standard world population. 7 For comparison, we calculated mean blood pressure by age and ethnic group for the United States using data from the NHANES III health survey. 8 The difference between Kyrgyzstan and the United States in the slope of blood pressure rise with age was assessed by testing for interaction between age and nationality in a multivariate model using blood pressure as the outcome.
Results
A total of 532 people were seen during the 3-day clinic in Ming Bulak and Tash Bashat, representing 41.8 and 19.1% of the adults of each village, respectively. The mean (s.d.) age was 35 (23) years (range, 20-100 years). In all 61% were women. Figure 1 shows the prevalence of disease among the 532 residents. Infections were more common than other problems (33% of illnesses observed). Musculoskeletal and abdominal complaints, especially gastritis, were also very common. Hypertension accounted for most of the cardiovascular disease. The clinical diagnosis of cancer was rare.
Mean (s.d.) systolic blood pressure was 128 (25) mmHg and mean (s.d.) diastolic blood pressure was 81 (14) mmHg. Of the adult population, 41% of Ming Bulak and Tash Bashat had hypertension. After age-standardization to the WHO standard population, the prevalence of hypertension was 39%. The age-adjusted prevalence of hypertension was much greater among men than women (46 vs 33%, respectively; age-adjusted odds ratio 2.08, 95% confidence interval, 1.22-3.54). Body mass index was not associated with blood pressure.
The prevalence of hypertension increased dramatically with age ( Figure 2) . The age-associated rise in blood pressure in rural Kyrgyzstan was striking and surpasses the experience among people of African and European descent in the United States (Figure 3 ). The slope of the increase in systolic pressure with age was significantly higher in Kyrgyzstan than in the United States (P ¼ 0.01).
Discussion
This review of clinical data suggests that a hypertension epidemic exceeding that seen in Western societies exists in rural Central Asia. The ageassociated rise in blood pressure is strong and surpasses the experience in developed countries. The high prevalence of hypertension may herald a The coming epidemic JH Young et al coming epidemic of cardiovascular disease, especially among men. This study has several important limitations. The prevalence estimates are based on village residents who chose to come to a medical clinic. People with chronic diseases may be more likely to visit the clinic. We minimized this potential bias by assessing a large portion of each village. Also, we only obtained a single blood pressure, potentially overestimating the prevalence of hypertension. However, this error would have occurred with equal frequency among all age and gender groups, limiting the effect on comparisons. In addition, the comparison of the slope of the increase in blood pressure with age minimizes the effect of systematic measurement differences between the United States and Kyrgyzstan. Given these limitations, this work is intended as a first report of a growing threat and needs to be confirmed with systematic sampling and more standardized assessments. However, the pervasiveness and severity of hypertension in the clinics were unexpected and concerning, prompting this report.
Central Asia is acquiring the mortality pattern of Western nations. This 'epidemiologic transition' occurs when mortality due to cardiovascular and other noncommunicable diseases surpasses mortality due to infectious disease, and maternal, perinatal, and nutritional disorders. 9 The Global Burden of Disease Study found that the worldwide transition had occurred by 1990. 4 This trend, first described by Omran 10 in 1971, was especially dramatic in the Eastern European successor states of the former Soviet Union. Data concerning the health of Central Asia, however, were sparse but indicated that it was still early in the process. 4 Our study suggests that the transition is much further along than previously thought, even in rural Kyrgyzstan.
The source of hypertension in Kyrgyzstan is not known. The shift in lifestyle that has occurred over the last 150 years likely plays an important role. Previously nomadic, the Kyrgyz have settled into villages becoming less active and, potentially, more overweight. Salt is now available in village stores and is used liberally. The national drink, fermented mare's milk, is popular but unavailable for much of the year. However, with the coming of the Soviet era, more dependable sources of alcohol are commonly consumed, especially among men. Further work needs to be carried out to explore these and other potential causes of hypertension in Kyrgyzstan.
The challenge for Central Asia is to maintain the low mortality rates from infectious disease while preventing the rising prevalence of cardiovascular disease. This challenge comes during a difficult transition from Soviet dependence to independence. As a result, many health-care services have been lost. Most medical expenses must be paid out-ofpocket; therefore, few people can afford medications. For example, only stroke patients were taking antihypertensive medications in Ming Bulak. Thiazide diuretics are effective antihypertensive medications and cost a penny a day. Dietary interventions, as demonstrated in the DASH-sodium trial, are equally effective and inexpensive. 11 Over the long term, investments in hypertension treatment in Kyrgyzstan will certainly save lives and may potentially save money.
Our goal, however, should be more ambitious, the primary prevention of cardiovascular risk factors. Although 90% of 55 to 65 year olds living in suburban United States will develop hypertension, 12 hypertension is not inevitable. Populations that stay physically active and maintain a high potassium intake, and a low sodium intake do not experience a rise in blood pressure with age. 13, 14 Dietary interventions focused on minimizing salt and maximizing fruit and vegetables may serve to lessen the rate of blood pressure rise with age and prevent the occurrence of other cardiovascular risk factors, as well.
In summary, we found evidence for an epidemic of hypertension in rural Kyrgyzstan, Central Asia. The epidemic may herald a coming epidemic of cardiovascular disease. Efforts should be made to uncover the causes of hypertension in Central Asia, and to implement public health measures designed to both treat and prevent cardiovascular risk factors.
